This review paper makes the case for the usefulness of qualitative research methods in the context of epilepsy research. It begins with an assessment of the current state of epilepsy literature, and identifies gaps, especially in: research in 'developing' countries, and research around surgery for adults with epilepsy. It makes the case that disclosure of people's behaviours, actions and reactions in different, often complex healthcare situations, can indicate how they bring meaning to their disease experiences and support needs. It shows the value of encouraging work that clarifies: how patients manage their illness and how they understand changes in their health and wellbeing over the life-course of their illness and how healthcare professionals and other stakeholder groups care for those with epilepsy.
Introduction
This paper makes the case for the contribution of qualitative research to understanding the lived experience of patients with epilepsy. In this context, we use the term "lived experience" to mean a personal, self-reflexive awareness [1] , and "qualitative research" to mean a way of disclosing people's behaviours, actions and reactions in specific settings, and exploring what causes those behaviours, actions and reactions [2] . Qualitative research stresses social interaction, social construction, and the creation of meaning-laden notions that shape research enquiry. Quantitative research, on the other hand, relies on scientific measurements of processes and entities, "in terms of quantity, amount, intensity, or frequency" [3:8] . Using qualitative research techniques in epilepsy enables the clarification of meanings that are: "not experimentally examined" [3:8] , and the exploration of the intimate relationships and lived experience of patients regarding how they 'know' their disease -how it feels to have epilepsy (the affect) -experientially. Looking at the impact of epilepsy on people's behaviour, it is also possible to answer questions such as: "What is it like to live with epilepsy?" "What can we do to improve patients' lives?" "Which services should we be offering to ensure patients have optimum support from healthcare professionals?" and, "What form should that support take?" This paper begins by identifying how qualitative research and its methods have successfully been used and reported in the epilepsy literature, whilst highlighting two areas where more could be done to improve its visibility and impact. We discuss why qualitative research should be seen as a useful contribution in this field, using an example from a chronic condition trial that utilised mixedmethods (the CONSTRUCT trial), thereby indicating a range of opportunities for methodological applications in epilepsy.
By identifying gaps in the epilepsy literature, we also bring attention to the value of employing: a) a qualitative methodological paradigm, and b) data-capture methods that favour a more patientfocussed view of the world. We will describe c) data-analysis techniques that help with data interpretation, and d) suggest how qualitative or mixed-method study findings can be more nuanced than reporting patient-related clinical outcomes alone, notably through trials work and ethnographic research. We will show how this provides a more expansive understanding of living with a chronic condition and changes in patients' quality of life (QoL) arising from treatment.
The research literature
The qualitative research literature on the impact of epilepsy on patients' lives presents multiperspectival accounts from: children, adolescents, young adults, and adults [4] . Kerr and colleagues conducted a systematic review in 2011 of epilepsy research that used qualitative methods, identifying 20 publications of 18 studies fitting the criteria of: "impact of epilepsy on adult and paediatric patients' lives" [4:765] . From these, 8 studies concentrated on the experiences of children, adolescents and young adults. The remaining 10 studies concentrated on the adult perspective.
The majority of studies were with mixed ethnic groups, and were undertaken in the U.K. However, a small number of studies were conducted in Canada, Sweden and Australia [4] . According to Kerr et al. [4] the adult perspective, which underpins the focus of our paper (due to our concentration later on in the paper on surgical treatment for adults who have had repeated seizures), presents experiential impact in relation to: stigma [5] , QoL [6] , patient decision-making [7] , access to care [8, 9] , psychosocial adjustment to personal life [10] , attitudes to epilepsy [11] , emotional impact of treatment [12] , and professional intervention [13] .
In addition, we identified a number of mixed-method studies (qualitative and quantitative) that related to adults' knowledge and experiences of: information-seeking [14] , shared experience following suboptimal treatment outcomes [15] , psychosocial adjustment after surgery [16, 17] , and seizure post-surgery [18] .
The qualitative literature identified in Kerr and colleagues' systematic review and our own further searches, highlight a variety of data collection methods used with both adult and adolescents in studies of epilepsy, including: qualitative-literature searching, semi-structured interviews, theoretical enquiry, focus groups, psychoeducational group interventions, and surveys with openended questions; and data analysis methods, including: thematic analysis [19, 20] , Grounded Theory analysis [21] , content analysis [22] , and theoretical framework analysis [2] . The work with adolescents and children, in particular, concentrated on data gathering through focus groups and interviews and used psychosocial interventions supported by in-depth consultation, in order to encourage children to share their views and experiences of the disease and other complex issues such as stigma [23] [24] [25] [26] [27] . Some of this research also introduced cognitive-behavioural strategies and other extended engagement approaches to link interventions with needs-based assessment.
Gaps in the literature
The literature reveals a rich vein of information regarding qualitative research that has identified: the characteristics of genetic generalised epilepsies [28] , patient symptomatology [15] , the effects of epilepsy treatments on patients' health related QoL [17] , and issues surrounding clinical efficacy, absence of physical symptoms, seizure reduction, and seizure freedom [18, 29] . However, two areas appear to need qualitative investigation. The first relates to studies outside the "developed" world [4:765] . Here, clarification of the experiences of people could provide global comparison, and illuminate differences in information provision, knowledge of services, resource availability, and cross-border treatment programmes.
The second area relates to "surgical treatment" [4:765] , one of Kerr and colleagues' specific exclusion criteria (although the reason for this is unclear). Wilson et al. have written about the psychosocial issues involved in having surgery (see for example: [16, 17] , and postulated that the: "burden of normality" exists following seizure surgery [29:13], which they see as partly accountable for the wide variety of: "paradoxical clinical effects, such as worsening patient psychosocial functioning in the context of medical treatment success" [29 :13] . However, research could be undertaken to examine the experience of patients undergoing surgery for severe epilepsy, particularly in relation to changes in health, and expectations for health improvement over time. Resective epilepsy surgery, for example, where patients come into contact with a large team of healthcare professionals may be an area ripe for qualitative investigation. In this area we could clarify different stakeholder-groups' perspectives on the battery of tests and therapeutic assessments these patients undergo to gauge a patient's suitable for surgery, all of which may have a unique impact on patient wellbeing in the longer-term.
Qualitative data-collection and data-analysis methods and their strengths
Qualitative data-collection and data-analysis methods are widely adaptable, and can be applied across research-subject areas and disease types. Qualitative data-collection methods can help researchers understand not only patients' healthcare experiences, but also their views on service provision. Researchers can mine further into primary data sources, according to various criteria linked to: disease type, patients' socioeconomic status, patient-professional interaction, communication channels, care delivery, use of new healthcare technologies and devices, and current working practices, all of which can be considered in terms of pathways to better health.
Qualitative methods are supportive of high-quality study designs, assessment of research decisionmaking around study outcomes, and evaluation of dissemination channels for study findings. Enlightening sources of data include but are not restricted to: documentary evidence, focus groups, oral testimony, interviews of all types, and observation [30] and robust methods of analysis include: content, conversation, framework, narrative, and thematic analysis [31] .
Different analytic approaches suit different data-capture methods. Thematic analysis [3, 19] , for example, suits semi-structured interviews. It allows researchers to consider not only the questions asked but also people's responses to them and the extent to which they change their views during an interview. Coding is according to an open-ended coding structure that can be amended and finetuned over time to reveal patterns and themes in the data, and participants' responses. In this respect, coding is: "a method for conceptualising research data and classifying it into meaningful and relevant categories for participants in the study" [19:769] .
Schema analysis suits large, dense datasets, such as those created from focus groups, where many people speak together and at times across one another [32] . Schema analysis can identify patterns and themes across participant groups, in line with a broader assessment of the topic area and study aims. Schema analysis is adaptable to the groups involved, and depends on the creation of succinct accounts of each unit of data, dataset or participant group view, taking into consideration not only key emergent themes, but also patterns of speech and word usage.
Framework analysis [33] is useful with longitudinal studies, where data may be collected on more than one occasion. Framework analysis is pertinent to the study of chronic conditions such as epilepsy, where patients' views and experiences may change as their illness or treatment regime changes, and where they face new challenges for ongoing care. It can capture data to show the challenges that people face over the life-course of an illness, and is dependent on a group of researchers creating a framework together as a template. The framework is refined, expanded, or contracted by the group, and finally related back to the study's aims and objectives.
Thematic and schema analysis can be undertaken individually or through group-work (framework analysis is dependent on group-work), according to the study design, study protocol and agreed working practices. Once completed, findings can stand alone or be considered alongside other study findings, whether quantitative methods or mixed-methods were used.
Data-integration tools such as the 'MATRICS tool' are useful towards the end of mixed-method studies, and MATRICS (a Method for Aggregating The Reporting of Interventions in Complex Studies)
[34,35] is a particularly effective tool for synthesising findings from complex, multi-method studies. It is based on a three-layered table that tabulates: 1) the effects of the intervention explored (in relation the study aims and objectives), 2) the methods used (to investigate the effects) and 3) the findings (that the study reports), using alphanumerical coding. Using a MATRICS tool, mixed methods findings can be synthesised for ease of reporting.
Strengths of qualitative approaches: an example from an Ulcerative Colitis study
Researchers who wish to incorporate qualitative methods into epilepsy research might like to consider methods that suit a mixed-method study, with data-analysis techniques aligned to pragmatic research designs. An example of this comes in a recently completed clinical trial that compared two drugs, Infliximab and Ciclosporin, for the treatment of Ulcerative Colitis (UC) -the CONSTRUCT Trial (COmparison of iNfliximab and ciclosporin in STeriod Resistant Ulcerative Colitis Trial). CONSTRUCT was chosen as an example for this paper, for the many comparative features between UC and epilepsy. UC is one of a number of gastroenterological diseases which, like epilepsy, is chronic, debilitating and affects a wide population group, about 150,000 people in the U.K. [36, 37] . Like epilepsy, UC can affect patients' health and wellbeing over an extended period of time, and can lead to substantial changes in treatments and drug options, though little is known of patients' longer-term treatment responses [38] . Like epilepsy, as indicated by a recent World Health Organisation review, (www.who.int) UC can lead to social isolation, depression, and stigma.
The CONSTRUCT trial was a two-armed, open label, pragmatic randomised trial. The mixed-methods were: quantitative, qualitative, health economics, and analysis of routinely collected data [39]. CONSTRUCT's primary outcome measure was quality-adjusted survival, with secondary outcomes including two generic QoL measures (EQ-5D & SF6D), emergency and planned colectomy rates, adverse events, and mortality. The qualitative component was fully integrated into the trial design from the outset (see Figure 1) , and the results were considered alongside a clinical effectiveness assessment of the two drugs and a health economics analysis of resource utilisation, each reported separately and integrally, using the MATRICS tool. CONSTRUCT included semi-structured and telephone interviews with patients and healthcare professionals analysed through a combination of thematic and schema analysis [2, 3, 19, 27] as an integral part of the trial's mixed-methodology.
The qualitative component involved multiple, semi-structured interviews with patients in both drug groups, at three-and twelve-months post-treatment, with similar questions asked on both occasions about people's health, drug-taking practices, views on UC, and support received from healthcare professionals and others. In addition, a separate interview was conducted for patients who had undergone a colectomy operation. The interviews at twelve-months also explored changes to people's health, wellbeing and healthcare needs, and changes to people's experiences of support and care.
In this trial, group-work followed individual analysis, and ensured that a multidisciplinary group from the wider trial team accessed aspects of the data to familiarise themselves with its content. By combining analyses and triangulating outputs, and with the support of consensus-building activities, qualitative researchers were able to confirm the 'trustworthiness' of the data [40, 41] and the veracity of outputs and working methods. Group-work also enabled others to consider the key qualitative findings and make connections with other trial outcomes for which they were personally responsible.
The CONSTRUCT trial involved not only interviews with patients, but also with a sample of healthcare professionals from across trial sites (consultants, surgeons and nurses), to consider: acceptability of the two trial drugs, drug administration and ease of handling, drug management, personal preference and others' preference, views on the trial itself, and opinions about others' familiarity with drug handling. Professional interview transcripts were analysed using framework analysis [30, 31] . Analysis involved the study Research Associate, Trial Qualitative Researcher and Trials Qualitative Lead, in developing a framework template together. This was followed by wider team-work to discuss data interpretation to provide a group view. The final, unified coding framework was a distillation of extensive data that did not lose nuance.
Following analysis, qualitative findings were integrated with other study findings using the MATRICS tool described above. In this trial, layer three of the MATRICS tool created a clear and succinct summary of study findings according to the methods employed and a synthesis of all analogous findings. This was presented descriptively when findings from each method were individually realised. In this way, findings were understood across the range of mixed-methods, and referred back to according to individual methods and effects.
The kind of detailed analytic activities described above can lead to the production of high-quality publications and reports, containing not only verbatim quotations from participants but also "thick descriptions" [42] of the main analytic processes. In a large, pan-U.K., multi-centred trial like CONSTRUCT, with strict protocols, analysis planning and reporting requirements, value can be added through collaboration between trial members. In addition, whilst a drug trial may indicate clinical equipoise, even at the reporting stages, qualitative data can add understanding to that, even throwing the findings into sharp relief, through details of personal preferences and a more nuanced understanding of clinical behaviour. Group-work can involve people with little qualitative knowledge or a great deal of expertise, with everyone preparing to familiarise themselves with the data and become au fait with proceedings. In CONSTRUCT, most importantly, this enabled the creation of new knowledge, which would otherwise have been lost to the trial.
Ethnographic methodology in the context of epilepsy research -accessing the lived experience of others
This section builds on the two preceding sections by introducing a new element, "Ethnographic methodology" [43], which provides rare access to the lived experience dimension. This clearly has its strengths in the context of epilepsy research, and is dependent on very different data-collection and data-analysis techniques to those exemplified by the CONSTRUCT trial.
The ethnographic paradigm is epitomised by the image of a researcher immersed in a field of study. Ethnographic study predominantly concentrates on a single setting, with a mix of intense observation and interviews supported by notes from a researcher's diary. It tends to be lengthy, due to the necessity to become familiar with the setting over time, whilst directly engaging with study subjects to gain their confidence: "since thick descriptions of the participants and setting may only be acquired from sufficient exposure to them" [42 :4] . With such working practices, an epilepsy study employing ethnographic methods might usefully: a) map people's behaviours to healthcare practices, b) consider patients' actions and interactions with others across the healthcare setting, c) shadow patients prior to, during and following surgery, and d) observe changes in patients' attitudes towards their own, and others', bodies.
Ethnographic interviews, often running alongside participant-or non-participant observation, provide supplementary information gathered as a result of the trust that can be gained over time through close working practices. Research conversations or more formal interviews become part of the trusting relationship, and can be woven into data of observed life events, enabling the researcher to have confidence in their textual interpretations. Ethnographic interviews are frequently supported by notes taken about non-verbal gestures and other visual stimuli [46] .
In the context of resective epilepsy surgery, research that employs ethnographic methods could provide detailed understandings of: patients' fears and concerns in the lead in and pre-surgery periods, family members' reflections on intra-family dynamics according to specific time-points in a patient's clinical trajectory (such as pre-assessment, assessment for surgery, preparation for surgery, post-surgical investigation, longer-term clinical and psychological follow-up), and patients' and family members' views on what is seen as important clinical information. Furthermore, data collection could take place at multiple time points to evaluate: the longer-term impact of resective epilepsy surgery, shared decision-making with therapeutic teams, and preparations for surgical follow-up.
With the scope to observe, discuss, reflect and involve others in participatory activities, and with methods that lend themselves to expanding understanding beyond the clinical outcome of seizure reduction, ethnography could hold the key to clarifying: the impact of surgery on QoL, family dynamics, post-surgery emotional states, and longer-term effects. It could also shed light on whether or not professionals aim to match their clinical expectations with patient expectations for a healthier and more fulfilling life, once seizure-free.
Challenges of applying quantitative assessment criteria to qualitative data
This paper has highlighted the strengths of employing qualitative methods for data-collection and data-analysis of extensive, qualitative datasets. It has also provided an example of a recent chronic conditions trial, where a mixed-method approach supplemented the work of the trials group.
But how can we judge the validity -or as it is more commonly described qualitatively, the 'trustworthiness' -of data and study outputs? In this respect, whilst critical assessment applies across paradigms, using similar positivistic criteria to those applicable to quantitative research, such as external and internal validity, reliability and objectivity, is unhelpful. Rather, qualitative researchers consider whether an explanation of the study and its outcomes fits the study description [35, 42] . They ask whether explanations are "credible" [3:69] , and look to demonstrate not the objectivity of findings, their predictability and truth, but their authenticity, sound creation, understanding and coalescence around consensus [48] . For explanations to be considered in their fullness it must be possible to scrutinise a study in terms of whether it is appropriate, credible and convincing; producing outputs that are congruent with reality -a clear and realistic picture of the work that was undertaken, through its fulfilment of the following criteria: a) Credibility (in preference to internal validity) 'congruence of findings with reality'; b) Transferability (in preference to external validity or generalisability) 'application of findings to other situations'; c) Dependability (in preference to reliability) 'processes in the study reported in enough detail that others can repeat the work'; d) Confirmability (in preference to objectivity) 'findings that are the result of participants' experiences and ideas, and not researcher preference'.
[40]
Credibility can be assured if the operational methods applied to the concepts are applied correctly [45] . Full and detailed reporting of the processes , clearly specified question schedules, complementary data-capture methods, information collection on more than one occasion, and data that can be considered by multi-disciplinary teams, clearly linking to a study's aims and objectives, can all enable credibility to be assessed and assured.
Transferability is the notion that a particular study can become one example within a broader group [49, 50] . Transferability can come into effect if sufficient contextual information is provided about sites or constituencies involved [51] . Details such as those surrounding sampling and recruitment may boost confidence that a study is an example within a broader group, where ideas can be transferred to other settings and other participants.
Dependability suggests that the working processes underpinning a study can be reported in enough detail for other researchers to confidently extend knowledge and understanding. When this is the case, the research design can be seen as a "prototype model" [41:71] . Shenton [41] reminds us that this kind of detail allows those assessing a study's dependability to be sure that ethical principles were upheld.
Confirmability is the "qualitative investigator's comparable concern to objectivity" [41: 72] , allowing findings to be clearly linked back to participant data, rather than to an individual researcher's set of assumptions. This is encouraged by: team-working during analysis stages, researcher involvement in other data assessment activities, and consultation with topic experts and patient groups, during planning, dissemination, and delivery. Data can also be returned to participants for 'member checking' [52].
Conclusion
Qualitative research methods can be usefully employed to support epilepsy research studies, and this may fill some of the gaps identified in the literature, as well as the current dependency on quantitative research methods that lack experiential enquiry.
We have noted two areas in particular where more qualitative research could be undertaken to add to the data already reported in the epilepsy literature. Here, other research methods could be applied, such as ethnographic methods, to complement a current predominance of psychosocial methods. In terms of identifying gaps, we have particularly noted opportunities in research in 'developing' countries, including comparative cross-border studies and have suggested studies into the needs of patients undertaking surgery such as resective epilepsy surgery.
We have emphasised not only the value of using qualitative research methods such as those used in ethnographic studies 'in the field of investigation', but also those aligned with mixed-method studies, supporting pragmatic research designs, and multi-stage work. We have offered an example from a chronic condition trial to illustrate how the work of wider teams can add to the trustworthiness of data and study outputs.
This paper makes a case for judging qualitative methods, study design and the study outputs by using a set of criteria that complement a qualitative research paradigm. Qualitative research is both a discipline and a way of working, cutting across fields and topic areas. If qualitative methods are to become sufficiently recognised and embedded into epilepsy research, they should add to the knowledge-base of not only how reality is socially constructed, but also how important relationships can best be supported in the interest of a patient's good health.
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